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Abstract
The main idea of fulfilling all convergence criteria when a country wants to adopt euro is to ensure that only the Member 
States that have the adequate economic conditions to maintain the price stability and the coherence of the euro area can be a 
part of Euro Zone. As a result, today, the individual criteria are interpreted and applied in a strict manner. Unfortunately for 
the Euro Zone, at the beginning of EMU, the Maastricht criteria were not applied so strictly. On the other side, many 
countries that are using now the euro as their currency are not fulfilling all the criteria. Starting from these controversies, the 
main objectives of our paper are to study the degree of fulfillment of convergence criteria in the moment of euro adoption 
for the 17 countries that are using today the European currency and to assess the evolution of nominal convergence during 
the time span 1995 2011.
© 2012 Published by Elsevier Ltd. Selection and peer-review under responsibility of the Emerging
Markets Queries in Finance and Business local organization
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1. Introduction
The latest economic developments have created a lot of debates on the future of euro area, some of them 
emphasizing the fact that the rash adoption of euro for some countries may be the reason for the European 
Sovereign debt crisis. As a result, the purpose of our paper is to evaluate how the Euro Zone members
complied with the Maastricht criteria in the moment of euro adoption and what is their next evolution in terms
of nominal convergence.
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The subject of nominal convergence assessment is well represented in the economic literature. Hein and 
Truger 2005 studied the nominal convergence and enhanced that EMU does not fulfill the conditions necessary 
to be an optimum currency area. Also, analyzing the nominal and real convergence of EMU, they conclude that 
is no clear tendency to real convergence and there is no synchronization of business cycles after the 
development of monetary union Hein, Truger, 2005:10-13. Other studies on nominal convergence conclude 
there is a convergence in the case of price stability, while in the case of long term interest rate the convergence 
could not be proved Siklos, 2010:515. The other part of the paper is organized as it follows. Section 2 describes 
the methodology we used in order to achieve our goals. The results obtained and their discussion is presented in 
the section 3, while the last part of the paper contains the conclusions obtained through our study. 
2. Methods 
To evaluate the nominal convergence of euro area countries, we based on the data provided by Eurostat and 
on the definition of Maastricht convergence criteria. Also, the convergence reports published by ECB helped us 
to verify the fulfillment of criteria in the moment of euro adoption. The evolution of nominal convergence 
during the time span 1995  2011 was evaluated using the standard deviation of the macroeconomic indicators: 
in the case of budget deficit and public debt we used yearly data, while in the case of price stability 12-month 
average rate of change and long term interest rates EMU convergence criterion bond yields we used monthly 
data. To emphasize the differences in convergence we compared the evolution of standard deviations in the 
case of initial members of Euro Area 12 members, we included here Greece, even if they adopted euro only in 
2001 with the total members of Euro Area 17 members or with the new entrants in the Euro Area 5 members.  
3. Results and discussions 
To adopt euro, all the new entrants in the Euro Zone should accomplish the same criteria in order to achieve 
a nominal convergence between the member states. Unfortunately, studying the convergence reports, we see 
that not all the members of the Euro Zone did fulfill the whole convergence criteria when they adopted euro. As 
we can see in the Table 1, in 2012, 17 countries are using euro as their currency but only 6 of them satisfied all 
the conditions at the moment of euro adoption. The public debt was the criterion that was not achieved by the 
countries that adopted euro. Article 104c of the Treaty states that the public debt criterion is not met when the 
duct exceeds a reference value defined in the Protocol as 60% 
of GDP, unless the ratio is sufficiently diminishing and approaching the reference 
ECB, 1998:34. Studying the evolution of public debts, in the case of Austria, Cyprus, Ireland, Malta, 
Netherlands, Portugal and Spain the evolution of public debts decreased in the years previous to euro adoption 
and the forecasts made at that moment showed that the criterion will be achieved in the years after euro 
adoption. The Germany case was a little different. Between 1991 and 1997, the public debt increased year by 
year ECB, 1998:34, but the restrictive fiscal measures mentioned in the medium-term fiscal policy strategy 
were enough to consider that Germany is satisfying the public debt criterion. Belgium, Greece and Italy have 
adopted euro even if their public debts were far above 60% reference value. The explanation in their situation is 
that the public debt recorded a decreasing trend in the years previous to evaluation and they introduced in their 
Convergence Programmes and implemented measures for fiscal consolidation ECB, 1998: 50, 163; ECB, 
2000:20. Anyway, we consider that the decreasing trend of public debt in their case cannot be considered as 
at a satisfactory pace
more than 20 years to comply with the reference value of 60%. So, we consider that in this case, the Maastricht 
criteria were not interpreted as strictly as the Treaty requires. 
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Maximum 
upward 
deviation
Maximum 
downward 
deviation
Devaluation
of bilateral
central rate 
1 Lithuania 2006 -0.5% 18.7% 0.0% 0.0% No 2.70% 2.60% 0 3.70%
1 Lithuania 2008 -1.2% 17.3% 0.00% 0.00% No 7.40% 3.20% 0 4.60%
1 Lithuania 2010 -8.9% 29.3% 0.00% 0.00% No 2.00% 1.00% -0 12.10%
Long term 
interest 
rate
Exchange rate Price 
stability - 
reference 
value
No. Country
Year of 
evaluation
Deficit /
Surplus
Public
debt
Price 
stability
Table 1. Convergence criteria fulfillment in the moment of euro adoption
Table 2. Convergence criteria fulfillment in the case of Lithuania
On the other side, the case of Lithuania in 2006 was treated more strictly by ECB. Table 2 shows us that at 
the moment of evaluation, Lithuania has achieved three out of for criteria. The price stability criterion was
missed with 0.1%, the reference value for price stability being 2.6%, while the value registered by Lithuania for 
the 12-month average rate of HICP inflation reference period from April 2005 to March 2006 was 2.7%. ECB,
2006: 20. As a result, Lithuania was not accepted in the Euro Zone. The case of Lithuania illustrates the debate
about the manner we should interpret the price stability criterion. The representatives of ECB, in the
represent the three EU countries that have registered the lowest inflation rates during the reference period. In
this case, the unweight arithmetic average of the rate of inflation for these three countries was 1.1% ECB,
2006:13. An alternative interpretation to price stability may be obtained using the ECB definition to price
stability: a year-on-year increase in the Harmonised Index of Consumer Prices for the euro area of below, but
close to, 2% over the medium term ECB webpage. Some economists sustain that the second approach being
more flexible would be more beneficial for the new member state, but also for Euro Area Jonas, 2006:329.
More than that, the idea that a more strictly interpretation for these criteria could generate some difficulties in 
Maximum 
upward 
deviation
Maximum 
downward 
deviation
Devaluation 
of bilateral 
central rate 
1 Austria 1999 -2.5% 66.1% 3.9% -10.6% No 1.10% 2.70% 0 5.60%
2 Belgium 1999 -2.1% 122.2% 4.2% -10.6% No 1.40% 2.70% 0 5.70%
3 Cyprus 2008 -1.5% 65.3% 2.1% 0.0% No 2.00% 3.00% 0 4.20%
4 Estonia 2011 -1.7% 7.2% 0.0% 0.0% No -0.70% 1.00% -
5 Finland 1999 -0.9% 55.8% 3.6% -9.1% No 1.30% 2.70% 0 5.90%
6 France 1999 -3.0% 58.0% 1.9% -11.1% No 1.20% 2.70% 0 5.50%
7 Germany 1999 -2.7% 61.3% 3.9% -10.6% No 1.40% 2.70% 0 5.60%
8 Greece 2001 1.6% 104.4% 9.0% 5.9% No 2.00% 2.40% 0 6.40%
9 Ireland 1999 0.9% 66.3% 11.9% -4.8% No 1.20% 2.70% 0 6.20%
10 Italy 1999 -2.7% 121.6% 2.5% -10.1% No 1.80% 2.70% 0 6.70%
11 Luxembourg 1999 1.7% 6.7% 4.2% -10.6% No 1.40% 2.70% 0 5.60%
12 Malta 2008 -2.6% 66.5% 0.0% 0.0% No 2.20% 3.00% 0 4.30%
13 Netherlands 1999 -1.4% 72.1% 4.6% -10.5% No 1.80% 2.70% 0 5.50%
14 Portugal 1999 -2.5% 62.0% 3.5% -9.3% No 1.80% 2.70% 0 6.20%
15 Slovakia 2009 -2.2% 29.4% 11.8% -0.7% No 2.20% 3.20% 0 4.50%
16 Slovenia 2007 -1.8% 29.1% 0.1% -0.2% No 2.30% 2.60% 0 3.80%
17 Spain 1999 -2.6% 68.8% 5.1% -9.7% No 1.80% 2.70% 0 6.30%
Long term 
interest 
rate
Exchange rate Price
stability - 
reference 
value
No. Country
Year of 
Euro 
adoption
Deficit / 
Surplus
Public 
debt
Price 
stability
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the new member states has a point if we analyse the economic indicators in Lithuania after failing euro
adoption in 2007 the inflation increased, while the long term interest rates increased also the international
financial crisis had an important role. Analysing the nominal convergence in 2011 we conclude that the 
situation is even worse than at the beginning of EMU. The Table 3 illustrates the situation:
Table 3. Nominal convergence in 2011
Nominal convergence criterion Number of Euro Zone members
that comply the criterion
Number of EU members that
comply the criterion
Price stability 7 10
Fiscal deficit 6 10
Public debt 5 13
Long term interest rates 13 22
As a result of the high public debts existing even in the moment of euro adoption, the international financial
European sovereign debt crisis
had serious difficulties in refinancing their public debt. The previous table shows clearly that only 5 countries
out of 17 fulfilled the public debt criterion. In conclusion, in 2011, the nominal divergence seems to be the
most accentuated from the beginning of the EMU. The evaluation of nominal convergence, during the time
span 1995 2011, demonstrates that the international financial crisis has accentuated the nominal divergence
both in the case of EU members and Euro Zone members. Also, the analysis allows us to evaluate the idea that
the optimum currency area criteria are more likely to be realized not at the beginning of the monetary union but
after the consolidation of the monetary union. Hein, Truger, 2005:9. Studying the convergence in the case of 
price stability criterion, we conclude that, since 2000, the differences between the inflation rates of the Euro
Zone members or future members of Euro Zone decreased in most of the time. The level of dispersion in the
case of Euro Zone - 17 was higher in most of the cases than the level of dispersion in the case of Euro Zone -
12, aspect that suggests the same conclusion as other studies: the commitment to adopt euro determined the 
new EU members to reduce the level of inflation, in some cases even to a lower level than the countries that 
were using euro at that moment. Also, the members of Euro Zone having the same monetary policy succeed to 
register similar inflation rates except Estonia and Slovakia no matter what economic evolutions we had, the
standard deviation registering small differences during the time.
Fig. 1. Standard deviation of HICP 12-month average rate of change
The evolution of convergence in the case of fiscal criterion suggests that there is no improvement in the
convergence during the studied time span. Firstly, there is no significant difference between the initial members
and the new entrants in the Euro Area. The average deficits are similar, the reference value being lower than 
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the average deficits only in 1995, 1996 and 2009 2011. Secondly, in the case of public debt the only 
difference between the initial members and the new entrants is the fact that the public debt of the new entrants
in much lower. The evolution of public debt is similar, so, there are no significant changes in the convergence
regarding fiscal criterion. There are two reasons for this evolution. Firstly, the new entrants did not need any
improvement in the public debt criterion, so most of them increased their debts to sustain the real convergence
with the other EU members the average value of public debt increased from 27.2% in 1995 to 43.2% in 2004.
Secondly, the initial members of Euro Area made common efforts to reduce their public debts the average of 
public debt decreased from 72.5% in 1995 to 58.4% in 2007, but the international fiscal crisis determined an
increase of public debts in the case of all Euro area members.
Fig. 2. Standard deviation of (a) budgetary deficit/surplus and (b) public debt
Studying the evolution of long term interest rates, we observe that the adoption of euro represents an
important reason to increase the commitment to convergence of the EU members. In order to join to euro, the
initial members increased considerably the convergence of long term interest rates until 1999 the moment of 
euro creation and they continued to reduce the differences between their long term interest rates until 2001. 
After that, they have maintained a high convergence until the beginning of 2009, when the European Sovereign 
Portugal, Italy, Ireland, Greece and Spain, and as a result the standard deviation registered an important
increase. The evolution of standard deviation for the new member states describes a similar evolution. In order 
to adopt euro, in the new member states, the long run interest rates decreased form an average value of 7.35%
in January 2001 to 3.92% in January 2006, and from that moment they registered a stable evolution. Since
September 2006 until September 2008, the level of nominal convergence between all the members of Euro area 
was high, the standard deviations for new entrants and initial members being reduced, as a result of similar
values for long term interest rates.
Fig. 3. Standard deviation of long term interest rates
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Conclusions 
The analysis of nominal convergence in the moment of euro adoption revealed that not all the countries that 
are using euro now have achieved all the Maastricht criteria; more exactly only 6 out of 17 countries have 
fulfilled all the criteria. Unfortunately, the decision of adopting euro before the achievement of all criteria had 
high cost for some of the countries, especially for the countries that recorded a high public debt in the moment 
of euro adoption. These countries called by some economists, PIIGS countries  are facing tough problems 
with the finance of their public debt, problems that are affecting the other countries of EU, also. 
The evolution of nominal convergence during the time span 1995  2011, illustrated that the nominal 
convergence is higher in the case of price stability and long term interest rate, while in the case on fiscal 
criterion there is no substantial improvement. Adoption of euro represents an important incentive for the new 
members of EU to assure and to maintain the price stability, but in the same time it is a reason for all the Euro 
Zone members to have a stable macroeconomic environment. The convergence of long term interest rates 
increased permanently and recorded the highest level of convergence before the moment when international 
financial crisis occur and the European Sovereign debt crisis generated so many challenges for EU. 
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